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(567)  An electric working machine and method for as-
sembling the same that do not require specific jigs, so
as to facilitate assembling work and reduce man-hours
and production cost. A motor assembly 25 is relatively
inserted into a body casing 23, with a mounting base 42
disposed behind a partitioning wall portion 24 allowing a
tubular fixture 44 to project through an insertion hole 26
toward the front of the partitioning wall portion 24, and a
temporarily securing mechanism 39 temporarily secures
the motor assembly 25 to retain the position of the motor
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assembly 25 by automatically moving it in rotating and
two orthogonal directions on a plane along the partition-
ing wall portion 24, so as to coaxially arrange the tubular
fixture 44 and insertion hole 26, and through-hole 27 and
screw hole 45 of the mounting base 42 for screwing the
bolt 28. In such a temporarily secured state, the motor
assembly 25 is finally secured by screwing the bolt 28
through the through-hole 27 into the screw hole 45 of the
mounting base 42.
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Description
BACKGROUND
Technical Field

[0001] The present disclosure relates to an electric
working machine driven by an electric motor to be oper-
ated, such as a bush cutter, hedge trimmer, and chain
saw, and a method for assembling such an electric work-
ing machine.

Background Art

[0002] Asdisclosed in Patent Literature 1, 2, or 3, port-
able electric working machines driven by an electric mo-
tor (hereinafter simply referred to as a motor) to be op-
erated typically include a motor as the driving source for
operation, a synthetic resin body casing in which the mo-
tor is disposed, an operating rod with its distal end side
provided with a working part and its proximal end side
securely attached to the body casing, and a rod fixture
(also referred to as a fixture) for securely attaching the
proximal end of the operating rod to the body casing.
[0003] Such an electric working machine has a body
casing in a divided structure (typically, divided into two
portions on the left and right sides), and is assembled
such that the components such as the motor and rod
fixture are individually securely fastened with a plurality
of bolts to one half portion of the casing, and the other
half portion is securely fit to the one half portion after the
connecting and wiring work.

Citation List

Patent Literature

[0004]
Patent Literature 1: JP 2014-239704 A
Patent Literature 2: JP 2010-200673 A
Patent Literature 3: JP 2014-147398 A

SUMMARY

[0005] The assembling work requires aligning (center-
ing) the components, such as the motor (rotary drive shaft
thereof), rod fixture, and operating rod (power transmis-
sion shaft disposed therein). Conventional electric work-
ing machines require the operator to carefully align (cent-
er) various sites using jigs while checking their positional
relations. This has caused a problem of requiring enor-
mous labor and time for the assembling work.

[0006] In view of the foregoing, the present disclosure
provides an electric working machine and a method for
assembling the electric working machine that do not re-
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quire specific jigs, so that the assembling work is facili-
tated and the man-hours and production cost can be re-
duced.

[0007] Considering the foregoing, the electric working
machine according to the present disclosure basically
includes a motor as the driving source for operation, a
body casing in which the motor is disposed in the longi-
tudinal direction, an operating rod provided with a work-
ing part, and a rod fixture for securely attaching the op-
erating rod to the body casing.

[0008] The body casing has a single cylindrical body
with an open front end and an open rear end and with a
partitioning wall portion that partitions the inside of the
body casing into a front portion and a rear portion. The
rod fixture includes a mounting base disposed behind
the partitioning wall portion and is securely fastened to
the partitioning wall portion, with atleast one bolt screwed
from the front side to the rear side of the partitioning wall
portion through a through-hole provided in the partition-
ing wall portion, and a tubular fixture for securing the
proximal end of the operating rod, the tubular fixture pro-
jecting from the mounting base toward the front of the
partitioning wall portion through an insertion hole provid-
ed in the partitioning wall portion. A motor assembly is
formed by securely attaching the rod fixture to the motor.
A temporarily securing mechanism is provided in a por-
tion of the tubular fixture projecting toward the front of
the partitioning wall portion and the partitioning wall por-
tion, the temporarily securing mechanism adapted to re-
tain the position of the motor assembly by automatically
moving the motor assembly in a rotating direction and
two orthogonal directions on a plane along the partition-
ing wall portion relative to the body casing, so as to co-
axially arrange the tubular fixture and the insertion hole
and coaxially arrange the through-hole and a screw hole
of the mounting base into which the boltis screwed, when
the mounting base is disposed behind the partitioning
wall portion so as to allow the tubular fixture to project
through the insertion hole toward the front of the parti-
tioning wall portion, prior to finally securing the mounting
base of the rod fixture to the partitioning wall portion with
the at least one bolt in the motor assembly.

[0009] Insomeembodiments, the temporarily securing
mechanism includes a plurality of fitting pieces spaced
from each other with a predetermined angle in the tubular
fixture, and a plurality of bracing pieces provided in the
partitioning wall portion so as to correspond to the plu-
rality of fitting pieces, the plurality of bracing pieces elas-
tically pressed against a side surface of the tubular fixture
and capable of fitting the fitting pieces.

[0010] Insomeotherembodiments, the temporarily se-
curing mechanism includes a plurality of fitting pieces
spaced from each other with a predetermined angle in a
thick portion of the tubular fixture, the plurality of fitting
pieces having fitting recesses recessed forward in an el-
liptic arc or a mountain shape as viewed from the side,
and a plurality of bracing pieces provided in the partition-
ing wall portion so as to correspond to the plurality of
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fitting pieces, the plurality of bracing pieces projecting
diagonally forward from the partitioning wall portion, with
the distal ends thereof having fitting projections in an el-
liptic arc or a mountain shape as viewed from the side
that are adapted to be elastically pressed against a side
surface of the tubular fixture and can fit into the fitting
recesses.

[0011] Inanotherembodiment, an air guiding partition-
ing member is secured to the motor assembly, the air
guiding partitioning member including a recessed hous-
ing that covers at least part of a fan case provided in a
rear portion of the motor, and a partitioning plate that
hermetically partitions between an air exhaust port and
an air intake port provided with a predetermined interval
in the longitudinal direction in the body casing, the parti-
tioning plate provided with an air guiding window for de-
livering cooling air taken in from the air intake port to an
opening on the front side of the motor.

[0012] A method for assembling the electric working
machine according to the present disclosure includes in-
serting relatively the motor assembly into the body cas-
ing, disposing the mounting base behind the partitioning
wall portion so as to allow the tubular fixture to project
through the insertion hole toward the front of the parti-
tioning wall portion, temporarily securing to retain the po-
sition of the motor assembly, with the temporarily secur-
ing mechanism, by automatically moving the motor as-
sembly in the rotating direction and two orthogonal direc-
tions on the plane along the partitioning wall portion rel-
ative to the body casing, so as to coaxially arrange the
tubular fixture and the insertion hole and coaxially ar-
range the through-hole and the screw hole of the mount-
ing base into which the bolt is screwed, and finally se-
curing the motor assembly by screwing the at least one
bolt through the through-hole into the screw hole of the
mounting base in such a temporarily secured state.
[0013] According to the electric working machine and
the method for assembling the same of the present dis-
closure, the motor and the rod fixture are integrally
formed as a motor assembly as a single article. This can
simplify and accelerate the assembling work.

[0014] The motor assembly can be temporarily se-
cured to the body casing. In such temporary securing,
the body casing and the motor assembly are automati-
cally aligned (centered). Therefore, the operator is not
required to hold the motor assembly or to align compo-
nents, as conventionally required. Also, elimination of the
need for specific jigs can simplify the assembling work
and effectively reduce the man-hours and production
cost.

[0015] Inaddition, the motorassembly canbe attached
to the body casing only by screwing the bolts from the
outer side of the body casing. This also facilitates the
assembling work.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]
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FIG. 1 is a perspective view of a common machine
body and three types of exchangeable working parts
of an embodiment of an electric working machine
according to the present disclosure;

FIG. 2 is a perspective view showing the inside of
the electric working machineiillustrated in FIG. 1 with
a cap removed from the front end of a body casing;

FIG. 3 is a perspective view showing the inside of
the electric working machine illustrated in FIG. 1 as
viewed from a cut-out portion near the proximal end
of an operating rod and a cut-out front portion of the
body casing;

FIG. 4 is a longitudinal cross-sectional view of the
proximal end of the operating rod and the front half
portion of a body of the electric working machine
illustrated in FIG. 1;

FIG. 5 is a perspective view of a motor assembly
illustrated in FIG. 4 as diagonally viewed from the
front side;

FIG. 6 is a perspective view of the motor assembly
illustrated in FIG. 4 as diagonally viewed from the
rear side;

FIG. 7 is an exploded perspective view of a rod fix-
ture, a motor, and an air guiding partitioning member
that form the motor assembly illustrated in FIG. 4 as
diagonally viewed from the front side;

FIG. 8 is an exploded perspective view of the rod
fixture, the motor, a control board, and the air guiding
partitioning member that form the motor assembly
illustrated in FIG. 4 as diagonally viewed from the
rear side;

FIG.9is aview for explaining an assembling process
(first process) of the body of the electric working ma-
chine illustrated in FIG. 1;

FIG. 10 is a perspective view of the body illustrated
in FIG. 9 upon completion of the assembling process
(first process);

FIG. 11 is a view for explaining an assembling proc-
ess (second process) of the body of the electric work-
ing machine illustrated in FIG. 1;

FIG. 12 is a view for explaining an assembling proc-
ess (third process) of the body of the electric working
machine illustrated in FIG. 1;

FIG. 13 shows schematic views for explaining the
configuration of a temporarily securing mechanism
illustrated in FIG. 9;
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FIG. 14 shows perspective views for explaining the
functional effects of the temporarily securing mech-
anism illustrated in FIG. 9;

FIG. 15 is a schematic side view showing another
example (example 1) of the temporarily securing
mechanism illustrated in FIG. 9;

FIG. 16 is a schematic side view showing another
example (example 2) of the temporarily securing
mechanism illustrated in FIG. 9;

FIG. 17 is a schematic side view showing another
example (example 3) of the temporarily securing
mechanism illustrated in FIG. 9;

FIG. 18 is a schematic side view showing another
example (example 4) of the temporarily securing
mechanism illustrated in FIG. 9; and

FIG. 19is anoverall longitudinal cross-sectional view
for explaining an air flow in the body of the electric
working machine illustrated in FIG. 1.

DETAILED DESCRIPTION

[0017] An exemplary embodiment of the present dis-
closure will be described below with reference to the
drawings.

[Configuration of electric working machine]

[0018] FIG. 1is a perspective view of a common ma-
chine body 10 and three types of exchangeable working
parts (also referred to as attachments) 50 (51, 52, and
53) of an electric working machine 1 of an embodiment
according to the present disclosure. FIG. 2 is a perspec-
tive view showing the inside of the electric working ma-
chine 1 illustrated in FIG. 1 with a cap 13 removed from
the front end of a body casing 23. FIG. 3 is a perspective
view showing the inside of the electric working machine
1 illustrated 1 in FIG. 1 as viewed from a cut-out portion
near a proximal end 11a of an operating rod 11 and a
cut-out front portion of the body casing 23. FIG. 4 is a
longitudinal cross-sectional view of the proximal end 11a
of the operating rod 11 and the front half portion of a body
20 of the electric working machine 1 illustrated in FIG. 1.
[0019] The electric working machine 1 in the illustrated
embodimentincludes the common machine body 10 with
a motor 30 as the driving source for operation and work-
ing parts 50 (51, 52, and 53) removably attached to the
common machine body 10. The common machine body
10 includes the body 20 and the operating rod 11 (spe-
cifically, a main operating rod 11A that forms the root
portion or rear half portion of the operating rod 11). The
body 20 has the synthetic resin body casing 23. The body
casing 23 has a single cylindrical body widened from the
front end side toward the rear end side (rearward) with
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open frontand rear ends. The motor 30 is disposed inside
the body casing 23 in the longitudinal direction. The op-
erating rod 11 is a straight pipe and the proximal end
thereof is securely attached to the front end of the body
20. A cap 13 covering the front end of the body casing
23, agrip 14, ahandle lever 15, and the like are integrally
and externally disposed around the proximal end of the
operating rod 11, and a fan-shaped loop handle 17 is
attached on their front side.

[0020] A power transmission shaft 12 supported by a
bearing 58 (FIG. 4) extends through the center of the
operating rod 11. The transmission shaft 12 is adapted
to transmit the rotary driving force of the motor 30 to the
working part 50 provided at the distal end of the operating
rod 11.

[0021] The working part 50 includes several types of
exchangeable working parts (attachments) 51, 52, and
53 (only three types of those shown herein). In the illus-
trated example, the working part 51, working part 52, and
working part 53 function as a bush cutter, hedge trimmer,
and chain saw, respectively. The working parts 51, 52,
and 53 each have the operating rod 11 (specifically, a
removable operating rod 11B that forms the distal end
portion or front half portion of the operating rod 11) and
the power transmission shaft 12, and are optionally re-
movable by means of a coupling fixture 18 and a power
transmission connector (not shown) that are provided at
the distal end of the main operating rod 11A.

[0022] A partitioning wall portion 24 is provided inside
and near the front end of the cylindrical body casing 23.
The partitioning wall portion 24 partitions the inside of
the body casing 23 into front and rear portions. A motor
assembly 25 as shown in FIG. 5 to FIG. 8 is securely
attached to the partitioning wall portion 24. The motor
assembly 25 includes four components integrally formed,
which are the motor 30, a control board 80 for controlling
the motor 30 or the like, a rod fixture (also referred to as
a fixture) 40 for securely attaching the proximal end 11a
of the operating rod 11 to the body casing 23, and an air
guiding partitioning member 60.

[0023] The motor 30 includes a short cylindrical body
31. A base 32 with a bearing is secured to the front side
of the short cylindrical body 31. A rotary drive shaft 33
projects toward the front from the base 32. A fan case
34 is provided on the rear side of the short cylindrical
body 31 so as to cover a cooling fan (vane) provided in
the rear portion of the rotary drive shaft 33. Herein, the
short cylindrical body 31 and the fan case 34 are attached
together by locking gate-like engagement pieces 37 pro-
vided in the front end of the fan case 34, with hooks 38
provided (directed to the rear) at four locations in the rear
end of the short cylindrical body 31. A lower portion of
the fan case 34 forms an air outlet 34a directed toward
an air exhaust port 21 provided in the body casing 23.
The portion excluding the base 32 on the front side of
the short cylindrical body 31 in the motor 30 forms an
opening 36 for the cooling fan for sucking air.

[0024] The rod fixture 40 (a mounting base 42 thereof)
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is securely fastened, with three bolts 41, to the base 32
(that is, front side) of the motor 30. The rod fixture 40
includes a rectangular thick plate-like mounting base 42
and a tubular fixture 44. The mounting base 42 is dis-
posed behind the partitioning wall portion 24 of the body
casing 23 so as to be pressed against the partitioning
wall portion 24 of the body casing 23 from the rear side
and is securely fastened to the partitioning wall portion
24, with four bolts 28 screwed from the front side to the
rear side of the partitioning wall portion 24 through
through-holes 27 provided at four locations of the parti-
tioning wall portion 24. The tubular fixture 44 for securely
fastening the proximal end 11a of the operating rod 11
projects from the center of the mounting base 42 toward
the front of the partitioning wall portion 24 through a key-
shaped insertion hole 26 provided in the partitioning wall
portion 24. The tubular fixture 44 is configured with an
anchor bolt-type fastener 46 having a slit cut-out portion
46a on its upper side. Screw holes 45 into which the four
bolts 28 are screwed are provided at four corners of the
mounting base 42.

[0025] The power transmission shaft 12 disposed in-
side the operating rod 11 is securely coupled, at its prox-
imal end 12a, to the rotary drive shaft 33 of the motor 30
disposed inside the tubular fixture 44 via a coupling 57
(see FIG. 4).

[0026] The present embodiment additionally includes
a configuration as described below, so that in assembling
the electric working machine 1 (common machine body
10 thereof), the tubular fixture 44 and the insertion hole
26 of the partitioning wall portion 24 (operating rod 11)
are coaxially arranged and the through-holes 27 of the
partitioning wall portion 24 for inserting the four bolts 28
and the screw holes 45 of the mounting base 42 into
which the bolts 28 are screwed are coaxially arranged.

[0027] Specifically, a temporarily securing mechanism
39 is provided for retaining the position of the motor as-
sembly 25 by automatically moving the motor assembly
25 in the rotating direction and two orthogonal directions
on a plane along (parallel to) the partitioning wall portion
24 relative to the body casing 23, when the mounting
base 42 is disposed behind the partitioning wall portion
24 so as to allow the tubular fixture 44 to project toward
the front of the partitioning wall portion 24 through the
insertion hole 26 of the partitioning wall portion 24 and
simultaneously, the mounting base 42 is pressed against
the partitioning wall portion 24 from the rear side, prior
to finally securing the mounting base 42 of the rod fixture
40, with the four bolts 28, to the partitioning wall portion
24 in the motor assembly 25.

[0028] The temporarily securing mechanism 39 spe-
cifically includes a plurality of fitting pieces 49 and 49
(herein a left and right pair of fitting pieces) and a left and
right pair of bracing pieces 29 and 29. The fitting pieces
49 and 49 are spaced from each other with a predeter-
mined angle (herein, 180 degrees) in a thick portion
(flange portion) 47 (rear face thereof) formed in the front
end of the tubular fixture 44 (thatis, a portion of the tubular
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fixture 44 projecting toward the front of the partitioning
wall portion 24). The bracing pieces 29 and 29 corre-
sponding to the left and right pair of fitting pieces 49 and
49 are provided on the periphery of the insertion hole 26
of the partitioning wall portion 24.

[0029] The rear faces of the left and right pair of fitting
pieces 49 and 49 form fitting recesses 49a and 49a in an
elliptic arc or a mountain shape as viewed from the side
that are recessed forward.

[0030] The distal ends (faces) of the left and right pair
of bracing pieces 29 and 29 form fitting projections 29a
and 29a in an elliptic arc or a mountain shape as viewed
from the side that can fit into the fitting recesses 49a and
49a of the fitting pieces 49 and 49. Herein, as shown in
the drawing on the left side of FIG. 13, the left and right
pair of bracing pieces 29 and 29 project diagonally for-
ward (inclined inward) in a mirror symmetric manner from
the periphery of the insertion hole 26 of the partitioning
wall portion 24 with their distal ends closer to each other.
In the normal state (before temporarily secured), when
the separation between the distal ends of the left and
right pair of bracing pieces 29 and 29 is represented by
La, the diameter of the tubular fixture 44 (body thereof)
is represented by Lb, and the diameter of the thick portion
(flange portion) 47 is represented by Lc, La<Lb<Lc (FIG.
13) or Lb<La<Lcis satisfied. Therefore, when the mount-
ing base 42 is disposed behind the partitioning wall por-
tion 24 so as to allow the tubular fixture 44 to project
toward the front of the partitioning wall portion 24 through
the insertion hole 26 of the partitioning wall portion 24
and simultaneously, the mounting base 42 is pressed
against the partitioning wall portion 24 from the rear side,
the bracing pieces 29 and 29 are elastically widened by
the tubular fixture 44 and their distal ends are elastically
pressed against the side surface of the tubular fixture 44,
as shown in the drawing on the right side of FIG. 13.
Eventually, thefitting projections 29a and 29a at the distal
ends fit into the fitting recesses 49a and 49a of the fitting
pieces 49 and 49 (which will be detailed later).

[0031] The shapes of the rear face of the fitting piece
49 and the distal end face of the bracing piece 29 may
be inverted from those described above. That s, the rear
face of the fitting piece 49 may form a fitting projection
49b in an elliptic arc as viewed from the side, while the
distal end face of the bracing piece 29 may form a fitting
recess 29b in an elliptic arc as viewed from the side that
is recessed rearward (FIG. 15). Alternatively, the rear
face of the fitting piece 49 may form a fitting projection
49c in a mountain shape as viewed from the side, while
the distal end face of the bracing piece 29 may form a
fitting recess 29c in a mountain shape as viewed from
the side that is recessed rearward (FIG. 16).

[0032] Inthe presentexample, the fitting pieces 49 and
49 are provided in the thick portion (flange portion) 47
(rear face thereof) of the tubular fixture 44, but may be
provided in a portion other than the thick portion (flange
portion) 47 of the tubular fixture 44. For example, the side
surface of the tubular fixture 44 may be provided with the
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fitting piece 49 having, on its rear face, a fitting recess
49d in an elliptic arc or a mountain shape as viewed from
the side that is recessed forward in the same shape as
that of the present example (FIG. 17). Alternatively, the
side surface of the tubular fixture 44 may be provided
with the fitting piece 49 as a projection in a circular shape
as viewed from the side (FIG. 18). In the example shown
in FIG. 18, the rear face of the fitting piece 49 forms a
fitting projection 49e in an elliptic arc as viewed from the
side, while the distal end face of the bracing piece 29
forms afitting recess 29e in an elliptic arc as viewed from
the side that is recessed rearward.

[0033] The air guiding partitioning member 60 that
forms the rear portion of the motor assembly 25 is made
of, for example, a synthetic resin. The air guiding parti-
tioning member 60 includes a recessed housing 63 and
a partitioning plate 62. The recessed housing 63 covers
at least an upper half portion of the fan case 34 (a portion
on the front side of a substantially fan-shaped air guiding
window 64, which will be described later) provided in the
rear portion of the motor 30. The partitioning plate 62
substantially hermetically partitions between the air ex-
haust port 21 and an air intake port 22 provided with a
predetermined interval in the longitudinal direction on a
bottom 23b (in a portion behind the partitioning wall por-
tion 24) of the body casing 23. The upper portion (on the
upper side of the recessed housing 63) of the partitioning
plate 62 is provided with the air guiding window 64 for
delivering cooling air taken in from the air intake port 22
to the opening 36 for sucking air on the front side through
a space 66 between the motor 30 and the body casing
23 (see, in particular, FIG. 4 and FIG. 19). Herein, the air
guiding partitioning member 60 is securely attached to
the rear side of the motor 30 by screwing one bolt 69
from the rear side of the partitioning plate 62 into the fan
case 34, but may be attached to the rear side of the motor
30 through snap-fit or the like instead of or in combination
with the securement with the bolt 69. The outer surface
in the front end of the recessed housing 63 is provided
with three recesses 68 for avoiding interference with the
hooks 38 (portions projecting toward the rear from the
gate-like engagement piece 37 of the fan case 34) of the
short cylindrical body 31.

[0034] The shape of the partitioning plate 62 is sub-
stantially the same as that of the body casing 23 (inner
periphery shape thereof). The outer periphery surface of
the partitioning plate 62 faces in contact with the inner
periphery surface of the body casing 23. The body casing
23 is reinforced by the partitioning plate 62 so as not to
be easily dent. The rear side of the partitioning plate 62
is provided with a housing 88 for a ferrite electromagnetic
wave absorber.

[0035] The rear side of the partitioning plate 62 dis-
posed between the air exhaust port 21 and the air intake
port 22 is provided with the control board 80 in the vertical
direction. The control board 80 has mounted thereon a
microcomputer including an FET, ROM, RAM, input/out-
put circuit, and the like, and other necessary electronic
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components such as a capacitor 82 and a connector 84.
In this case, the components supposed to have a high
temperature in the control board 80, such as the FET and
capacitor 82, are positioned in a lower portion closer to
the air intake port 22. The FET is covered with a cooling
fin 85.

[0036] The partitioning plate 62 of the air guiding par-
titioning member 60 is integrally formed with a guide
member 67 with open upper and lower portions to cover
the surroundings (side and rear surfaces) of the FET
(cooling fin 85) and the capacitor 82, which are supposed
tohave a high temperature. The lower portion of the guide
member 67 opens wider (than the upper portion) to allow
more cooling air taken in from the air intake port 22 to
flow through the FET (cooling fin 85) and the capacitor
82, which are supposed to have a high temperature.
[0037] The rear portion (that is, rear side of the motor
assembly 25) of the body casing 23 has a battery case
92 for housing (slot housing) a battery 90, securely at-
tached with a predetermined number of bolts 93 (see
FIG. 1 and FIG. 11).

[Method for assembling electric working machine]

[0038] Next, an exemplary method for assembling the
electric working machine 1 (body 20 thereof) configured
as described above, particularly, an exemplary process
for attaching the motor assembly 25 to the body casing
23 will be described.

[0039] First, as illustrated in FIG. 9, the body casing
23 is placed vertically with its front side positioned lower
and the motor assembly 25 is placed with the rod fixture
40 side positioned lower. Then, the motor assembly 25
is relatively inserted into the body casing 23 such that
the shape of the motor assembly 25 (partitioning plate
62 of the air guiding partitioning member 60 thereof) fits
the inner shape of the body casing 23, and the mounting
base 42 is pressed against the partitioning wall portion
24. This causes the tubular fixture 44 to elastically press
to widen the bracing pieces 29 and 29 with their distal
ends to be elastically pressed against the side surface
of the tubular fixture 44, and the fitting projections 29a
and 29a at the distal ends of the bracing pieces 29 and
29 fit into the fitting recesses 49a and 49a of the fitting
pieces 49 and 49, as illustrated in the drawing on the
right side of FIG. 13. In this manner, the motor assembly
25 is temporarily secured (temporarily attached) to the
body casing 23 (see FIG. 10).

[0040] In this case, as illustrated in the drawing on the
left side of FIG. 14, the fitting projections 29a and 29a
may not exactly fit into the fitting recesses 49a and 49a.
After conducting connecting and wiring in the control
board 80, with the motor assembly 25 inserted into the
body casing 23 as described above, the battery case 92
is securely fastened with a predetermined number of
bolts 93 to the body casing 23 as illustrated in FIG. 11,
and then, when the body casing 23 (body 20) is inverted
as illustrated in FIG. 12, the fitting recesses 49a and 49a
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and fitting projections 29a and 29a of the temporarily se-
curing mechanism 39 tightly fit together with their sliding
alignment function, as illustrated in the drawing on the
right side of FIG. 14. Due to such fitting, the motor as-
sembly 25 automatically moves in the rotating direction
and two orthogonal directions on a plane along (parallel
to) the partitioning wall portion 24. In this manner, an axis
Jb of the tubular fixture 44 and an axis Ja of the insertion
hole 26 (operating rod 11) are coaxial arranged, while an
axis Ka of each of the through-holes 27 for the four bolts
28 in the partitioning wall portion 24 and an axis Kb of
each of the screw holes 45 into which the bolts 28 are
screwed in the mounting base 42 are coaxially arranged
(thatis, they are aligned (centered)). Thus, any misalign-
ment between the body casing 23 and the motor assem-
bly 25 can be fixed.

[0041] Therefore, when the four bolts 28 are screwed
through the through-holes 27 into the screw holes 45 to
secure (finally secure) the motor assembly 25 to the par-
titioning wall portion 24 as illustrated in FIG. 12, each of
the through-holes 27 and each of the screw holes 45 are
aligned in a straight line. This facilitates the screwing
work.

[0042] Similarly, the tubular fixture 44 (rotary drive
shaft 33 of the motor 30) and the insertion hole 26 (op-
erating rod 11 and power transmission shaft 12) are con-
centrically arranged, which facilitates coupling between
the tubular fixture 44 and the operating rod 11 (main op-
erating rod 11A) and between the rotary drive shaft 33
and the power transmission shaft 12.

[Functional effects]

[0043] Asis obvious from the description above, in the
electric working machine 1 of the present embodiment,
the four components of the motor 30, control board 80,
rod fixture 40, and air guiding partitioning member 60 are
integrally formed as the motor assembly 25 as a single
article. This can simplify and accelerate the assembling
work.

[0044] Further, the motor assembly 25 can be tempo-
rarily secured to the body casing 23. In such temporary
securing, the body casing 23 and the motor assembly 25
are automatically aligned (centered). Therefore, the op-
erator is not required to hold the motor assembly 25 or
to align components, as conventionally required. Also,
elimination of the need for specific jigs can simplify the
assembling work and effectively reduce the man-hours
and production cost.

[0045] In addition, the motor assembly 25 can be at-
tached to the body casing 23 only by screwing the bolts
28 from the outer side of the body casing 23. This also
facilitates the assembling work.

[0046] When the motor assembly 25 needs to be taken
out from the body casing 23 for maintenance or compo-
nents replacement, it is only necessary to remove the
bolts 28 and then widen the bracing pieces 29 with fingers
or the like. The bracing pieces 29 may be reused when
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the removed motor assembly 25 is securely attached
again. When the bracing pieces 29 are no longer needed,
they can be cut away.

[0047] As described above, with the air guiding parti-
tioning member 60 provided in the rear portion of the
body casing 23, the cooling air taken in from the air intake
port 22 moves upward while cooling the cooling fin 85
and capacitor 82 that are supposed to have a high tem-
perature, flows through the air guiding window 64 in the
upper portion of the partitioning plate 62 and the space
66 between the motor 30 and the body casing 23, is
sucked into the motor 30 from the opening 36 for sucking
air (see FIG. 7) on the front side of the motor 30, and is
blown out toward the air exhaust port 21 from the air
outlet 34a for exhausting air by the cooling fan, as illus-
trated in FIG. 19.

[0048] In the present embodiment, with the air guiding
partitioning member 60 partitioning the air exhaust port
21 and the air intake port 22, a high-temperature exhaust
air is unlikely to mix with a low-temperature intake air.
Further, the control board 80 is disposed on the rear side
of the partitioning plate 62 to allow the cooling air from
the airintake port 22 to be easily blown onto the electronic
components that are supposed to have a high tempera-
ture. Thus, the control board 80 can be efficiently cooled
and the electronic components (such as the capacitor
82) mounted on the control board 80 are less likely to
deteriorate due to the heat.

[0049] With the air exhaust port 21 and the air intake
port 22 provided on the bottom 23b of the body casing
23, another advantageous effect of reducing dust and
rainwater entering the body casing 23 can be obtained.
[0050] In the aforementioned embodiment, the porta-
ble electric working machine including the common ma-
chine body and exchangeable working parts (attach-
ments) has been described as an example. However,
the electric working machine is not limited thereto, and
may be a common bush cutter, hedge trimmer, chain
saw, or the like, having no exchangeable working parts
(that is, the working part is not exchangeable).

DESCRIPTION OF SYMBOLS
[0051]

1 Electric working machine
10 Common machine body
11 Operating rod

20 Body

21 Air exhaust port

22 Air intake port

23 Body casing

24 Partitioning wall portion
25 Motor assembly

26 Insertion hole

27 Through-hole

28 Bolt

29 Bracing piece
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Fitting projection

Motor

Rotary drive shaft

Fan case

Opening for sucking air
Temporarily securing mechanism
Rod fixture

Mounting base

Tubular fixture

Screw hole

Thick portion (flange portion)
Fitting piece

Fitting recess

Exchangeable working part

Air guiding partitioning member
Partitioning plate

Recessed housing

Air guiding window

Space

Guide member

Control board

Capacitor

Connector

Cooling fin

Housing for ferrite electromagnetic wave absorb-
er

Battery

Battery case

Claims

1.

An electric working machine comprising:

a motor as a driving source for operation;

a body casing in which the motor is disposed in
a longitudinal direction, the body casing having
a single cylindrical body with an open front end
and an open rear end and with a partitioning wall
portion that partitions an inside of the body cas-
ing into a front portion and a rear portion;

an operating rod provided with a working part;
and

a rod fixture for securely attaching the operating
rod to the body casing, the rod fixture including:

a mounting base disposed behind the par-
titioning wall portion and is securely fas-
tened to the partitioning wall portion, with at
least one bolt screwed from a front side to
a rear side of the partitioning wall portion
through a through-hole provided in the par-
titioning wall portion; and

a tubular fixture for securing a proximal end
of the operating rod, the tubular fixture pro-
jecting from the mounting base toward a
front of the partitioning wall portion through
an insertion hole provided in the partitioning
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14
wall portion,
wherein:

a motor assembly is formed by securely at-
taching the rod fixture to the motor, and

a temporarily securing mechanism is pro-
vided in a portion of the tubular fixture pro-
jecting toward the front of the partitioning
wall portion and the partitioning wall portion,
the temporarily securing mechanism adapt-
ed toretain a position of the motor assembly
by automatically moving the motor assem-
bly in arotating direction and two orthogonal
directions on a plane along the partitioning
wall portion relative to the body casing, so
as to coaxially arrange the tubular fixture
and the insertion hole and coaxially arrange
the through-hole and a screw hole of the
mounting base into which the bolt is
screwed, when the mounting base is dis-
posed behind the partitioning wall portion
so as to allow the tubular fixture to project
through the insertion hole toward the front
of the partitioning wall portion, prior to finally
securing the mounting base of the rod fix-
ture to the partitioning wall portion with the
at least one bolt in the motor assembly.

2. The electric working machine according to claim 1,
wherein the temporarily securing mechanism in-
cludes:

a plurality of fitting pieces spaced from each oth-
er with a predetermined angle in the tubular fix-
ture; and

a plurality of bracing pieces provided in the par-
titioning wall portion so as to correspond to the
plurality of fitting pieces, the plurality of bracing
pieces elastically pressed against a side surface
of the tubular fixture and capable of fitting the
fitting pieces.

3. The electric working machine according to claim 1
or 2, wherein the temporarily securing mechanism
includes:

a plurality of fitting pieces spaced from each oth-
er with a predetermined angle in a thick portion
of the tubular fixture, the plurality of fitting pieces
having fitting recesses recessed forward in an
elliptic arc or a mountain shape as viewed from
a side; and

a plurality of bracing pieces provided in the par-
titioning wall portion so as to correspond to the
plurality of fitting pieces, the plurality of bracing
pieces projecting diagonally forward from the
partitioning wall portion, with distal ends thereof
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having fitting projections in an elliptic arc or a
mountain shape as viewed from the side that
are adapted to be elastically pressed against a
side surface of the tubular fixture and can fit into
the fitting recesses. 5

4. The electric working machine according to any one
of claims 1 to 3, wherein an air guiding partitioning
member is secured to the motor assembly, the air
guiding partitioning member including: 10

a recessed housing that covers at least part of
afan case providedin arear portion of the motor;

and

a partitioning plate that hermetically partitions 75
between an air exhaust port and an air intake
port provided with a predetermined interval in

the longitudinal direction in the body casing, the
partitioning plate provided with an air guiding
window for delivering cooling air taken in from 20
the air intake port to an opening on a front side

of the motor.

5. A method for assembling the electric working ma-
chine according to claim 1, the method comprising: 25

inserting relatively the motor assembly into the
body casing;

disposing the mounting base behind the parti-
tioning wall portion so as to allow the tubular 30
fixture to project through the insertion hole to-
ward the front of the partitioning wall portion;
temporarily securing to retain the position of the
motor assembly, with the temporarily securing
mechanism, by automatically moving the motor 35
assembly in the rotating direction and two or-
thogonal directions on the plane along the par-
titioning wall portion relative to the body casing,

so as to coaxially arrange the tubular fixture and

the insertion hole and coaxially arrange the 40
through-hole and the screw hole of the mounting
base into which the bolt is screwed; and

finally securing the motor assembly by screwing

the at least one bolt through the through-hole

into the screw hole of the mounting base ina 45
temporarily secured state.

50
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Fig. 5
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Fig. 9
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Fig. 10
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Fig. 11
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Fig. 15
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Fig. 16
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Fig. 17
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Fig. 18
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